ANALYSIS  OF ALUM AND  CHROME.
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taining Fe, Cr and Al obtained in analysis by precipitation of
the " third group " metals with ammonia.

Where estimation of magnesia is not required, the fusion-
mixture of potassium and sodium carbonates is conveniently re-
placed by one of equal parts of MgO and Na2CO3, which does not
fuse but merely sinters, so that it can be readily and frequently
stirred with a platinum wire. If the quantity of mixture does not
exceed i or 2 grm., the oxidation is readily completed in about
20 minutes over a Teclu burner. The mixed chromates are dis-
solved with dilute HC1, and the chromic acid is estimated with
potassium iodide and thiosulphate as on p. 258. The same
method is conveniently applied to chrome-liquors, by evapora-
ting a measured quantity to a small bulk in the crucible, adding
the fusion-mixture, and after evaporation to dryness, and, if
necessary pulverisation, completing the ignition as above.

With the methods which have been given in this section,
there is no difficulty in determining the proportions of chromic
acid, chromate and bichromate in a used liquor containing chro-
mates only, but the question is much complicated if normal and
basic salts of chromium and aluminium must also be considered.
The degree of basicity of chrome liquors is also difficult to deter-
mine, especially where aluminium is also present.

In this case the only accurate method is probably to deter-
mine the whole of the bases and the whole of the acids, but
results of very considerable accuracy are obtained by titration
of the diluted boiling solution with N/i sodium hydrate in
presence of a rather large quantity of phenolphthalein. None
of the ordinary impurities contained in tanning liquors interfere.*"

Kopeckyf estimates acidity by boiling with magnesium
carbonate, and determining- magnesia in the filtrate, and from
this calculating the acid. The method is somewhat tedious but
appears otherwise satisfactory, though the formation of basic
salts does not seem unlikely. Procter and McCandlish (loc. cit.}
attempted to estimate acidity by titrating the carbonic acid
liberated by boiling with sodium carbonate, but though theore-
tical results were obtained when the CO2 was liberated with
acids, no good concordance with theory could be obtained with
chrome salts, presumably from the formation of undecomposed

* Procter and McCandlish, Journ. Soc. Chem. Ind., 1907, p. 458.]
f Journ. A.L.C.A., 1906, p. 261.

